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(54) Use of specific sulphur containing aminos acid derivatives against pathogenic viral or prion 
particles 



(57) A therapeutic method for reducing the concen- 
tration of pathogenic viral and/or prion particles in body 
tissue and fluids, applicable in vivolo a patient or in vitro 
to a transf usable body fluid or transplantable body part, 
comprises administering to the patiem\ body fluid or 
body part an effective amount of a non-toxic active agent 
selected from cystine, oxidised glutathione, lower alky!/ 
alkenyl cysteine sulfoxides, and salts thereof, and while 



the non-toxic agent is present administering to the pa- 
tient, body fluid or body part an effective dose of micro- 
wave electromagnetic radiation of frequency in the 
range of about 400-450 MHz. 

The method is effective against infective particulate 
agents such as human immunodeficiency virus (HIV), 
bovine spongiform encephalopathy (BSE) agent, scrap- 
ie agent, hepatitis agent, disseminated sclerosis (MS) 
agent and Creutzfeld Jacob disease (CJD) agent. 
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Description 



ThP nresent invention relates to therapeutic methods and compositions for use therein. 

Srcx^ (the dtocbwe of which is ^corporated here* by r ferenc J descnbes 

ft. S^SoTin snnanchg blood T<». ooun, In MMH M HWp-Wrt in*** 
10 In both documents, cystine, which has the formula 
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NH 2 NH 2 
HOOCCHCH 2 -S-S-CH 2 CHCOOH 



and non-toxic salts thereof are stated to be preferred disulfide agents. 
20 Oxidised glutathione 



25 C0 2 H 



H 2 NCHCH 2 CH 2 CONHCHCONHCH 2 C0 2 H 



CH 2 S 
CH 2 S 



(ID 



30 



C0 2 H | 
H a NCHCH 2 CH 2 CONHCHCONHCH 2 C0 2 H 



and non-toxic salts thereof are stated in EP-A-0616803 to be alternative preferred disutfide agents in the context of 
35 enhancement of a patient's T-cell count. 

T-butyl hydroperoxide, which has the formula 



CH 3 C(CH 3 ) 2 OOH < ,U) 



40 



45 



50 



55 



« stated in EP-A-0531031 to be desirably used as an oxidising agent to prevent degradation of the disutfide agents. 

lu^ean « Na 95^06587.7 describes modrfications of the above methods m wh.ch a non-tox* 

cysteine sulfoxide of formula 



NH 



2 



I 



R-S-CH 2 -CH-C0 2 H (IV) 

II 
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•^^'^~^'<^^ to N ° 95306567 7 »»•—*— 

oxidising agent p«o*ig In. admlnismnion d m acw «8«" W ^ m . („,»*. .Pact Mhnilo 

viral an*, pnon paMns in bod, liana, am. Mb. apptoate « «» « £ £»» ^ e||ecW< , 

non-toxic cysteine sulfoxides ot the general formula 
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45 



50 



55 



NH 2 



I 



R-S-CHj-CH-COaH < IV) 

o 



30 as 



35 



as described above. o^^tahhi inw level of toxicity when a compound is present 

T*e expression 'non-toxic- used herem 'SSL * partteular, compounds which 

at an effective amount, and not necessanly to a «■ for ^ ^toxic effects can readily be 

herein lMrilnrn(inn oarticles- used herein includes all disease-causing infective partic- 

Mnpd *en gating .pponartW. by «» a ' "'"^ ,„ fc, ^oMion ol inlno.™ 

Thua. in potond «npno». ma B»nuoo r^^^^^J^ *»P» *"s, hnpalilia *un, MS 

m aOT podlicdo.cw»oc~lo. ^^^^™ M ^ sil ^ B ™^o,»^ian,a=c<»tf n gto 
^S.^prninnedao^^^^ 
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An optically active form of cystine or oxidised glutathione, or alternatively an optically inactive (Internally oompen- 
«S2£« a racemic mixture may be used. The laevorotatory form is preferred by reason of rts ava.lab,lrty 

In r^lm~ me^od me active agent(s) is/ar used in association with the oxidisfcg agent 
droirSo. to prevent reduction of th disulfides or sutfoxides in vivo, particular* ,n ,th MAM^ 
7M™Z IhydropeLde in water, diluted up to 60-fold (by volur^) in nom^ (0.9%) s^m -9- arourid 

™3v^ 

^ CratetyC me sulfoxide active agen^ 

ient cTsaTely and eff ectivety be administered over a period of about 5 minutes. The amount. IM> HnUa- 
ven^^dnlistration route for the oxidising agent can readily be selected by a worker of ordinary stalwart 

^sSeTand non-toxic salts thereof) and oxidised glutathione (and non-toxic salts thereof) may surtab* be used 
in «S£^ more aftematie oxidising agent, for example hydrogen peroxide, to prevent *grad^onof 

perg^^ 

partLar requirement of the active agents used, in a manner which w.ll be well wrth.n the capacity of a worker of 



^e 2m^ torm(s) by whfch the active agent(s) and any oxidising agent(s) is or are administered may take 
any IuSoT^ ^ em^y anTsuitab.e convenU. pharmaceutical carriers) or excip«n»(s). The active agents 
ZZ to adSstered parenteral* for the in vivo methods. The composition form is pref erably an aqueous solubon 
Tsulo^^^^ drip, infusion or injection. Intravenous drip, infusion or injection should be used 

20 as ro*e by virtue of its rapid delnrery of the act*e agent(s) to the btoodstream or to a cancer srte 

contacted with the body fluid or body part to be treated as an aqueous solution or suspension. 

^e soTSr o Ser compost form may if desired include addi^al components such as satis (e.g. sodium 

" ° f T££S££^ -Ta method of therapy according to the invention thus <^™*™» 
solut^o^^ 

ZStotafa non-toxic salt thereof) at a concentration of up to approximately 100 g/l (e.g. approximately 90-110 gl 
TSS^ oxidis'ed glutathione ancVor a non-toxic satt thereof at a concentrate of up to approx- 

from^Zn^ ononSae I, II, III and IV and non-toxic satis thereof, for rapidly sequential administration in a me hod 
Se^yTcSding to the Mention, a first composition combing an aqueous M ^^lT^lZ 
lected Tom the agents as defined above, and a second composition comprising an aqueous solution conta'mnga 
35 ^TenVseS 

with further composition(s) and instructional literature for the therapy. .... . . . 

ThT^rnZ^s a e prepared by standard mixing techniques that will be readily apparent to those skilled in this 

a rt ..r«he^™ng V P i 



40 medium 



45 



Zeous solutions of the active agent(s) of formula IV and their salts at concentrations of up to around 100 grams 
perl^eaTe^ 

rrrou^TIn the case of a mixture of active agents of formula IV. a total weigh, of up to around 15 grams (e.g. 12 
convenTen Tabbing a daily in^ion volume alx>ut » 

aSrtnTpa^g of L^ystine into solution, a solubilising agent such as N-methy.-D-glucam.ne ,s also conven«ntiy 
TJ^l mTsXTon A small amount of an oxidant such as hydrogen peroxide may ateo be present to prevent the 
£c£. £. degrading ,0 its thiol cys.eine prior .0 adminis.ra.ion. To avoid any risk of nausea, U*s.,ne should be 



50 Ne< ?ftxkl2 glutathione is present an aqueous solution of oxidised glutathione at a concentration of approx^teiy 
40gr^p^^ 

"^aSSation (to the patient, or in vitro to the body fluid or part) of the active agen.(s) accordo-ig to the 
invent ^Lny Quired oxidis^g agen.(s). the microwave radiation should normally be begun to be administered 

b ^a— 

close to a suitable number of microwave antennae (e.g. 3 or 4 antennae arranged to enc.rcle the patient s body) and 
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the antennae energised to transmit UHF microwave radiation. Normally the patient may conveniently be moved under 
the antennae. 

The total antennae power should preferably be less than about 4 kW (e.g. adjustable between about 1 and about 
2 kW) in order to remain tolerable to the av rag patient. Patients may preferably be treated in two or mor sessions, 
5 preferably three sessions, per day at daily intervals or every other or every third day for a treatment period of up to 
about four weeks. 

Preferably, each session involves administration of the oxidising and active agent (s) followed over the subsequent 
30 minutes by from 1 to about 5 exposures (e.g. three exposures) to the microwave radiation, each exposure to the 
radiation lasting for about 5 to 10 minutes, with a 2 to 5 minute rest period between exposures. The total length of 
10 treatment on each session day will be dependent on the length of time over which the agent(s) remain in the patients 
body without substantial loss, and the length of rests between exposures which the patient requires. For optimum 
results each session should be terminated within 30 minutes of the first agent being administered (by intravenous 
injection). Small bodies (e.g. children) and adults can normally tolerate the same radiation power of about 1 .6 to 2 kW 

per session. t /lx 

is Therapy using injections of t-butyl hydroperoxide (III) followed by compound IV and optionally cystine (I) and/br 

oxidised glutathione (II), followed 1 to 5 minutes later by suitable microwave radiation, produces immediate improve- 
ment in the concentration of pathogenic viral and/or prion particles, at optimum after approximately 5 to 25 days later. 

As mentioned above, the microwave radiation should be in the frequency range of about 400-450 MHz. More 
preferably, the frequency should be in the range of about 425-450 MHz, most preferably 432-436 MHz (e.g. about 434 
20 MHz). 

Each antenna may consist of a single circular turn approximately 19 cm in diameter (the diameter being chosen 
in order that it resonates at the frequency of the transmitter), the plane of the circular antenna being held substantially 
tangential to the curvature of the patients body, and within about 10 cm from the patients skin. Such a circular antenna 
may emit predominantly H-wave microwave radiation of wavelength between about 65 and 75 cm (most preferably 
25 about 69 cm) towards the patients body. 

While the presence of E-wave radiation generated by dipole antennae (folded or of other configuration) will not 
necessarily hinder the efficacy of the radiation, it can lead to greater heating of the patients skin and a poorer depth 
dose than a circular or loop antenna; such effects are undesirable and dipole antennae are therefore less preferred. 

Each antenna is suitably connected to a UHF generator by a coaxial cable. Dipole antennae require circulators to 
30 prevent adverse interaction between antennae. Circular or loop antennae, which can be tuned accurately to resonance 
at the frequency of the generator, do not require circulators. Each generator may if desired be set at a slightly different 
frequency at or around a central frequency in the range already mentioned (preferably about 434 MHz). Each antenna 
is preferably energised at about 400 W. 

All equipment within about 2 metres of the antennae should be of non-metallic materials such as wood or plastic, 
35 including for example the patient support table. 

Administration of the microwave radiation in the in vitro method of the invention may be performed by any appro- 
priate microwave emitting device, as will be readily understood by a worker of ordinary skill in this art, provided that 
steps are taken to prevent overheating of the material being treated. 

Tests have yielded the following data, which are included purely for ease of understanding of the present invention, 
40 and not for limitation of the scope of the invention: 

EXAMPLE 

Compositions and administration volumes 

45 

Aqueous solutions of t-butyl hydroperoxide are prepared by dissolving 80 ml of a 70% aqueous solution of t-butyl 
hydroperoxide in 1 litre of normal (0.9%) saline. 15-30 ml of this solution is given intravenously over a period of up to 
about 1 5 minutes. 

Aqueous solutions of methyl, ethyl, propyl and butyl cysteine sulfoxide are prepared by dissolving 100 gram of the 
50 respective sulfoxide in 1 litre of normal (0.9%) saline. 30-60 ml of this solution (delivering an approximate 2 to 6 gram 
dose of the sulfoxide) is given intravenously. 

An aqueous solution of L-cystrne is prepared by first dissolving 120 grams of N-methyl-D-glucamme in 1 litre of 
normal (0.9%) saline and the dissolving in 40 g of L^ystine. 50 to 60 ml of the solution (delivering an approximately 2 
g dose of cystine) is given intravenously. 
55 An aqueous solution of oxidised glutathione is prepared by dissolving 40 grams in 1 litre of normal (0.9%) saline. 

50-60 ml of this solution (delivering an approximately 2 g dose of oxidised glutathione) is given intravenously. 
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Microwave Therapy 

The t-butyl hydroperoxide solution is administered by intravenous infusion over a period of up to about 1 5 minutes. 
This is th n f flowed immediately by intravenous infusion of the sulfoxid , optionally with cystin and/or oxidised glu- 
tathione solutions, and then (within three minutes) Ultra High Frequency microwav radiation is commenced and is 
delivered over the next 20 - 30 minutes. 1 or 2 rest intervals of 2 to 3 minutes each are permitted dunng this app icaton. 

This can be repeated daily as often as is necessary to cause the desired reduction in the concentration of patho- 
genic viral and/or prion particles. 

Toxicity 

No symptoms suggestive of any toxicity have been noted after the intravenous administration of t-butyl hydroper- 
oxide (.-cystine, oxidised glutathione or methyl, ethyl, propyl, butyl or aflyl cysteine sulfoxide. No immediate™ late 
changes in blood pressure, renal or liver function, electrolytes or haematology have been seen from the method. 

15 

Contra-lndlcatlons 

A prime contraindication is the presence of large collections of fluid in the pleural or peritoneal cavities. Static 
collections of fluid which contain high concentrations of salts have heat generated in them by the application of these 
20 maqnetic fields. Patients with pleural or peritoneal effusions have blockage of the lymphatics drammg these areas and 
also involvement of the pleural and peritoneal membranes. Unless these cavities are dry (less than 100 ml fluid when 
treated) the heating effect aggravates the irritation of the pleural and peritoneal cavities and the effusions become 
worse. Recommendations for treatment of such patients are as follows: 

25 A; Peritoneal effusions. A Le Veen shunt or equivalent should be inserted prior to treatment and must be working 

so that the peritoneal cavity is kept dry. This drains the ascitic fluid back into the circulation. 

B- Pleural effusions. A similar shunt can be used but is much less satisfactory. Pleural paracentesis to drain the 
cavity completely together with introduction of some agent causing sclerosis of the pleural cavity which obliterates 
30 it is more effective. The introduction of talc, tetracycline or another sclerosing agent appears the best way of 

preventing failure in the treatment. 

Another contraindication to this treatment is where cancerof the stomach or bowels is causing partial obstruction 
to the qut Treatment can cause breakdown of some of the cancer with a perforation of the bowel above the obstruction. 
as All patients with bowel cancer should be fully assessed by a surgeon and if there is any evidence of obstruction the 
primary cancer should be removed or exteriorised by colostomy or some other similar procedure. This avoids the 

likelihood of perforation which can be lethal. . 

The following Case History is presented to show, without limitation, a clinical application of the method of the 



40 



invention. 
CASE HISTORY 



PH (a male)- Diagnosed HIV at age 42. T4 level two years later was 300. Treated two months later according to 
the invention T4 count varying between 500 and 700 seven months later. Retreated according to the invention over 
45 a 13 day period, commencing 18 months later. T4 1250 (-normal- is greater than 700). His T4-T8 ratio has returned 
to normal His thrombocytopenia of 60,000 per rrrf has returned to 1 50,000 which is within normal Hmrts (150,000 to 
500 000) All his other haematotogical signs are normal. His secondary thrush infection of the throat has disappeared. 
He is no longer taking antibiotics. He has recentty been tested with the 24VLP antigen and has a normal antigen 

so '^eTs^menteof his blood HIV-RNA (viral ribonucleic acid) using a Roche PCR (polymerase chain reaction) viral 
particle counter have shown a zero detectable level of HIV particles in the patient's blood on two occasions two months 
apart, following his treatment according to the invention. 



ss Claims 



Use of a non-toxic active agent selected from the non-toxic organic disulfides cystine and oxidised glutathione, 
the non-toxic cysteine sulfoxides of the general formula 
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NH 2 

R-S-CH 2 -CH-C0 2 H < IV > 
ll 

o 



(in which R is a C, , alkyl or a C*» alkenyl group), and non-toxic salts thereof, in the preparation of a «™P°J™ 
wWsitLs fo?usTin a theVapeulic method for reducing the concentration of pathogen ^ral ana*r pnon 
^riZTbody tissue and fluids^pplicable in vivo to a patient or in vitro to a transf usable body fluid or trans- 
SbSpart, which comprisS administering to the patient, body fluid or body part an eflecjve amount* 
STS Tno^xTagen. and while said non-toxic agent is present administering to the ^"^^^ 
part an effective dose of microwave electromagnetic radiation of frequency m the range of about 4OM50 MHz. 

A use according to claim 1 . wherein the cysteine suffoxide is selected from the group consisting of S-methyl-L- 
cySne suffoxide. S«thyW_-cysteine sulfoxfcle. S-propyl-L«yste*e suffoxide, S-butyl-L-cysteme suBox.de and 



2. 

20 mixtures thereof- 



3. A use according to claim 2. wherein a mixture of S-methyl-L^ysteine sulfoxide. S-othyl-L^ysteine sulfoxide and 
S-butyl-L-cysteine sulfoxide is used in a 3:2:1 weight ratio. 

4. A use according to any of claims 1 to 3, wherein in the therapeutic method more than one active agent is admin- 
istered simultaneously or sequentially. 

5 A use according to any one of claims 1 to 4, wherein an oxidising agent is additionally present in the composition 
or at least one of the compositions, to prevent or restrict degradation of the active agent(s). 

6. A use accoiding to claim 5, wherein the oxidising agent is t-butyl hydroperoxide. 

7. A use according to any one of claims 1 to 6, wherein the microwave electromagnet* radiation is administered at 
a frequency in the range of about 432-436 MHz. 

8 Auseaccordingtoanyoneof claims 1 to 7. wherein the viral and/or prion particles are ^f^^^T 
seated from numan^nmunodeficiency virus (HIV), bovine spongiform encephalopathy (BSE) agent, scrap,e 
agent, hepatitis agent, disseminated sclerosis (MS) agent and Creutzfeld Jacob d.sease (CJD) agent. 

9 An in wtomethodfor reducing the concentration of pathogenic viral andtor prion particles, applied to a transf usable 
£oy Z o a transplantable^ part, which comprises adminfctering to the body fluid or body part an effete 
amount ofanon-toxTc activeagent selected from the non-toxic organic disuffldes cysfne and ox.d.sed glutathone, 
the non-toxic cysteine sulfoxides of the general formula 



45 



NHj 



so 



R-S-CH 2 -CH-C0 2 H < IV) 

II 

0 

55 fin which R is a alkyl or a C M alkenyl group), and non-toxic salts thereof, and while said non-toxic agent is 

prestTa! tne b2y fluidor bod/ptul adminltering thereto an effects dose of microwave electromagnet*; rad- 
ation of frequency in the range of about 400-450 MHz. 
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